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Group * Founded in 1988 ##J-19884F
% E R B R T A e 15 staff, 15 visiting researchers
* Working on U.S. from China
standards since 1S HF A 51 1., 154k H &
mid-1980s R OETIWNAS

E 80FEA AR —HEEL ||+ Collaboration with CNIS on
J1 W 5 52 [ B appliance efficiency since late
R tE 1990s
« 50 researchers H90FAR LI R—HE S5
ST WA

..............




OutlineZ &

¢ Overview of U.S. efficiency standards program
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¢ Potential impacts of standards: U.S. and China
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® New research and

potential areas of collaboration
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U.S. Appliance Standards Program

Statutory Product % H gE bR B
' :> = established by the U.S. Congress in
1975 to develop energy efficiency

standards

Standard EEHEST1975F 8T 1 ERe
Test Procedure AR
; = public process combines economic and

engineering analyses with stakeholder

input; and
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Compliance and Enforcement A7 ’ =
TSR SRR
= develops technologically feasible and
economically justified appliance
standards that deliver significant energy
savings
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Appliance and

Administration’s Climate Action Plan
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¢ Sets a goal to reduce carbon pollution by 3 billion metric tons
cumulatively by 2030 through efficiency standards
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4 LBNL supports this goal by developing economic analysis
approaches to improve estimates of benefit-cost analysis and to
address government and stakeholder concerns
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4 LBNL also supports DOE and ENERGYSTAR Test Procedures, as
well as certification, compliance and enforcement
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Residential End Uses
(22.2 quadsl/year total source energy)

Other, 0.275

Dishwashers, 0.3

Cooking, 0.603

Wood, 0.468
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Clothes Washing and Drying,
Space Heating, 5.885

1.035

TVs and Set Tops, 1.249
A
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Refrigeration, 1.454
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Space Cooling, 2.414
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Lighting, 2.298
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Misc Loads, 2.687 Water Heating, 2.937
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U.S. Residential Total: 800 Mtce
Note: 1 Quad = 1.055 x 1012 M)

DOE’s Appliance Standards
program covers more than 60
appliance and equipment
categories that address
5% [E] Be YR 58 Be bR 1 L3560
EQUIER S s

* 90% of home energy use
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* 60% of commercial building

energy use
60% 2~ i AR
* 30% of industrial energy use
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Source: DOE Office of Energy Efficiency
&Renewable Energy



Standards History since 2007: Program Expansion

2007 LSRRI AE R BIDIE

¢ EISA 2007 and stakeholders push DOE to refocus on the Appliance Standards Program

2007 FEISATNFIZHE X F R AR R B REITEINB
¢ Current U.S. Administration puts an emphasis on standards to save energy and carbon I Bt fF 5 145 4 89713 BE JBRR 34 N

One Final Rule in 2007 2007F—%k 2%
1. Liquid-Immersed Distribution Transformers 1. IR Bk 28
Two Final Rules in 2008 20084 i 2k 2551
1. Packaged Terminal AC and Heat Pumps 1. 02 2 S Y RN AR
2. Commercial Refrigeration Equipment 2. NEEFUKFE A
Four Final Rules in 2009 2009/ 2 245l
1. Standards prescribed by EISA 2007: 14 products 1. EISA 20074% ThrifE: 14FH7™ i
2. General Service Fluor. Lamps & Infrared Lamps 2. BHRICHT ;s LLAMT
3. Commercial Package Boilers and Very Large Commercial Package AC & 3. T AR RN R N A DL S B
Heat Pumps 4. ViR E B TR HL
4. Refrigerated Beverage Vending Machines 2010F FL 56265
Five Final Rules in 2010 1. frk S HEAR
1. Ranges and Ovens 2. T PR
2. Commercial Clothes Washers 3. KH#IKEE
3. Water Heaters (Residential) 4, HFER AW LK n iz &
4. Direct Heating Equipment & Pool Heaters 5. /NEVHEDHL
5. Small Electric Motors 20115 H KM
Five Final Rules in 2011 1. K HUKFEA AR
1. Residential Refrigerators and Freezers 2. WP A e Yems ] K 5 R
2. Furnaces and Central AC & Heat Pumps (Resid.) 3. WA B
3. Fluorescent Lamp Ballasts 4. KBTI Ak 23 1
4. Clothes Dryers (Residential) and Room AC 5. HEH P IR A
5. Vented Hearth Products 20124 =26 2%
Three Final Rules in 2012 1. KA MZE KA ARSI AR E K IERR . PG
1. Commercial Water & Evap-Cooled AC, VRF Water-Source HPs, CRACs 2. FHBERN
2. Residential Clothes Washers 3. FHBeHibL

3. Residential Dishwashers




U.S. Standards History since 2012
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Two Final Rules / One Voluntary Agreement in 2013
Distribution Transformers

Microwave Ovens
Set-Top Boxes (voluntary agreement)
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Ten Final Rules in 2014
External Power Supplies
Metal Halide Lamp Fixtures
Commercial Refrigeration Equipment
Through-the-Wall Central Air Conditioners and Heat Pumps
Walk-In Coolers and Freezers
Medium Electric Motors
Furnace Fans (Residential)
Commercial Clothes Washers
. General Service Fluorescent Lamps

10.Automatic Commercial Ice Makers
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Twelve Final Rules in 2015
3-Phase Central ACs and Heat Pumps, Water-Source Heat Pumps,
Commercial Oil-Fired Storage Water Heaters
Packaged Terminal Air Conditioners and Heat Pumps
Single Package Vertical Air Conditioners and Heat Pumps
Walk-in Coolers and Freezers
Grid-enabled Water Heaters
Commercial Air-Cooled Air Conditioners and Heat Pumps,
Commercial Warm-Air Furnaces
Residential Boilers
Ceiling Fan Light Kits
Commercial and Industrial Pumps

10.Refrigerated Beverage Vending Machines
11.HID Lamps
12.Pre-rinse Spray Valve
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DOE Appliance Standards Program has been cost-effective

at saving energyREIR BB HEZRITE T REB R TT A I i

National Benefits of Energy Efficiency Standards Completed
Through 2015
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Through 2020 Through 2030
21]20204F #1]20304F
National Energy Savings 70 quads 130 quads
2ETRE (25.24Z M R4 (43212 FREE)
Cumulative Consumer S1 trillion S2 trillion
Utility Bill Savings (173129) (27312.9)
SRRH T UMK g
Annual Carbon Dioxide 345 million tons 7.9 billion tons
Savings (3.4542.1i) (7942,
SR A AR IRHE

U.S. Department of Energy, Energy Efficiency and Renewable Energy. 2016. Saving Energy and Money with Appliance
and Equipment Standards in the United States.

http://energy.qgov/sites/prod/files/2016/10/f33/
Appliance%20and%20Equipment%20Standards%20Fact%20Sheet-100716_0.pdf




Our bottom-up estimate of one-time impact of 23 out of 28 of China’s MEPS

from 2009 to 2013 showed significant savings
X423 4 E 5% 15 RERUATEE (2009-2013) IR In T RERC M D T RA T AERREE
Comparison of Annual Electricity Generation with Savings from 2010-13 Fr#fE T =S

2010-2013 Standards (TWh/year) EREREEXTE (10
160 ¢ FLE)
140 135TWh m Others oA
£ = B Fr
120 m Desktops o 2L

10

’fZ 100 100TWh ® Rangehood R AN
=S o STEIHL, FTEIHL,
79 TWh m Copier, Printer and
E 80 Fax /Hz: E*}_L
j‘ M External Power M\ﬁlz EE/)E
i) 60 Supplies
Medium Motors EF' ;Iﬂ:_l{ Eﬁ*ﬂ»
40 m Small Motors /J\ @ EE,*)_L
20 N
4.8 TWh alhs SR
0 7
Three Gorges 1 GW Coal Power 2020 MEPS 2030 MEPS
Dam Output Plant Output Savings Savings
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Note: Others include fixed speed and variable speed room AC, top-load clothes washers, microwave, laptop

computer and heat pump water heaters, distribution transformers
Source: Khanna, et al. 2016. “Prospective Evaluation of Energy and CO2 Emissions Impact of China’s 2010-2013 Efficiency Standards for
Products.” https://china.lbl.gov/publications




Web-crawling Applications at LBNL
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IDEA: International Database of Efficient
Appliances
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Use LBNL web-crawling software to
collect model-level data from a wide
range of online sources

FFALBNLI ST ER A L SR A B

£ =EHUE

Easy to update regularly at specified
time intervals & 5 1t EXAY 8] K B BB T

Provide market assessment to support
standards developmentigHEinEF &
AT IA TN

Enables price tracking, benchmarking,
monitoring of policy impacts S31FIRER

g, Xtn, EEBRZN

Government
Efficiency Data
DOE, EPA, etc
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E LBNL Web-Crawling Software

Manufacturers’
Product J .
Specifications Unified Real-time'Database of the

Energy-Efficiency Market

U.S. Example: LED Price Evolution in the U.S.
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ntile price (Jan. 2012%)
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Source: Gerke et al. LBNL-6854E Report




Possible IDEA applications in China
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& Provide real-time market data before/after standards
implementation on

REATENITEIE RSN iz EiE:

o Product class distributions = &a 3 KT 5H

a Energy efficiency category market shares T3 e 25 H T 15 43 0
a Retail price points {EM1E

® Market analysis to establish baseline units Tz #r LLIE 3L B 2%

€ Analysis of standards impact on price, market efficiency
distribution, and evolution of price premium for efficient products

SR AEXN T IBRW, TEETiIZDH, RO TS SR



LBNL Air Conditioner and Refrigerator Test Chambers

LBNLZZEF0 7k #8075 18]
€ Refrigerator Test Chamber: Installed with data acquisition system Feb 2014
JKFEMIE) : BF 201452 A HEREHIEKERS
€ Air Conditioner Test Chambers: Installed in early 2015
Z BN B2 F2015F 4]

Assist DOE in testing for

certification, compliance, and

enforcement
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Provide test procedure

rulemaking supportie &Mt X ¥
o Research testing BFZE M

o Independent from industry
and third party test labs L.
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Resource for appliance research
at LBNL ZLBNLEEZR R I 53R




Thank You! 15} !

Contact InformationEt & /5 V&

China Energy Group websiteH & 837 2H M T : https://china.lbl.gov
U.S. Energy Efficiency Standards website3& & B8 RHR7E M 4
https://ees.lbl.gov

Nan Zhou fEFg
Staff Scientist £} 525
Deputy Group Leader, China Energy Group

Energy Analysis and Environmental Impacts Division
Energy Technologies Area

Lawrence Berkeley National Laboratory
510-486-5534

+86 137-1888-1321 (China mobile)

Nzhou@Ibl.gov

Nina Zheng Khanna XfH

Scientific Engineering Associate F}4= T FEHF 7T A
China Energy Group

Energy Analysis and Environmental Impacts Division
Energy Technologies Area

Lawrence Berkeley National Laboratory
510-486-5263

XZheng@lbl.gov




